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<APPLICATION NOTE FOR MITSUBISHI HVIGBT MODULES>  

Measurement method of LV100 thermistor 

 

1. Introduction 
The temperature is one of the most important parameters for power semiconductors because maximum operation 
temperature is specified and also temperature swing should be considered for lifetime calculation. Therefore a 
thermistor is installed for temperature measurement in LV100 type modules. The measurement method of LV100 
thermistor is explained in this application note.  

 

2. Basic characteristics of NTC thermistor 
A thermistor is a resistance depending on temperature and thus has a function as a temperature sensor. The 
thermistor installed in LV100 is NTC (negative temperature coefficient) thermistor and then its resistance decreases 
in the case of increasing temperature. The resistance of Rth[Ω] is defined as the following equation.  
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R25[Ω] is the resistance at T25(25°C)= 298.15 [K]. B is so-called B-constant which means the slope of temperature 
dependency. Each thermistor has own B-constant. B-constant is defined in the datasheet of IGBT modules as the 
following table. Two temperature points must be defined for B-constant. We define B(25/50) as the B-constant with 
25°C and 50°C.  

NTC THERMISTOR PART 

Symbol Item Conditions Limits Unit 
Min Typ Max 

R25 Zero-power resistance Tc=25°C - 5.00 - kΩ 
B(25/50) B-constant                 (Note 6) Approximate by equation - 3375 - K 

Figure 1: LV100 Datasheet table for NTC thermistor part 
 
To be precise, B-constant has temperature dependency. 
Thus, more precise resistance value is given in the 
thermistor characteristics curve in the datasheet as 
figure 2.  
In figure 2, the calculation result with B(25/50) is shown 
with red dashed line in addition to the thermistor 
characteristics curve. The calculation result matches 
the actual thermistor resistance very well. Then it is 
confirmed that the equation with B(25/50) is enough 
accurate in the range of operation temperature of power 
semiconductors. Also, calculation result with B-constant 
is even higher than real temperature and then it’s safer 
side estimation.  

 
Figure 2: Thermistor characteristics curve 
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3. NTC thermistor position  
NTC thermistor is located on the substrate in LV100. Heat is dissipated via the substrate from a chip to a thermistor. 
Therefore the thermistor temperature is lower than the chip temperature and close to the case temperature. It’s 
applicable for detection of overheating e.g. due to pumping out effect of grease, not for overheating protection of IGBT 
chips.  

 
Figure 3: NTC thermistor position and heat dissipation route 
 
NTC thermistor is connected with the auxiliary emitter terminal (No. 
13). The thermistor temperature can be calculated with the 
measurement of the resistance between the thermistor terminal (No. 
14) and auxiliary emitter terminal.  

 
Figure 4: Circuit diagram 

 

4. Measurement method of NTC thermistor 
For thermistor temperature measurement, its resistance needs to be measured. A voltage divider is applicable for the 
resistance measurement. The resistance for series connection with the thermistor needs to be chosen to have precise 
measurement at the target temperature. For example, 0.5kΩ seems to be suitable for the target temperature range of 
75°C to 125°C in the case of NTC thermistor described in Figure 2 because the thermistor resistance range is 0.3 kΩ 
to 1.0 kΩ. 
 
The thermistor resistance is calculated with the divided 
voltage of the thermistor by the following equation.  

𝑅𝑅𝑡𝑡ℎ =
𝑉𝑉𝑜𝑜𝑜𝑜𝑡𝑡
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The thermistor temperature is estimated with the calculated 
thermistor resistance by the following equation. 
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𝑉𝑉𝑜𝑜𝑜𝑜𝑡𝑡 = 𝑅𝑅𝑡𝑡ℎ
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∙ 𝑉𝑉𝑖𝑖𝑖𝑖 

Figure 5: Temperature measurement circuit 
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Keep safety first in your circuit designs! 
 

Mitsubishi Electric Corporation puts the maximum effort into making semiconductor products better and more 
reliable, but there is always the possibility that trouble may occur with them. Trouble with semiconductors may 
lead to personal injury, fire or property damage. Remember to give due consideration to safety when making 
your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary circuits, (ii) use 
of non-flammable material or (iii) prevention against any malfunction or mishap. 

Notes regarding these materials 
 

•These materials are intended as a reference to assist our customers in the selection of the Mitsubishi 
semiconductor product best suited to the customer’s application; they do not convey any license under any 
intellectual property rights, or any other rights, belonging to Mitsubishi Electric Corporation or a third party. 

•Mitsubishi Electric Corporation assumes no responsibility for any damage, or infringement of any third-party’s 
rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or circuit application 
examples contained in these materials. 

•All information contained in these materials, including product data, diagrams, charts, programs and 
algorithms represents information on products at the time of publication of these materials, and are subject 
to change by Mitsubishi Electric Corporation without notice due to product improvements or other reasons. 
It is therefore recommended that customers contact Mitsubishi Electric Corporation or an authorized 
Mitsubishi Semiconductor product distributor for the latest product information before purchasing a product 
listed herein. 
The information described here may contain technical inaccuracies or typographical errors. Mitsubishi 
Electric Corporation assumes no responsibility for any damage, liability, or other loss rising from these 
inaccuracies or errors. 
Please also pay attention to information published by Mitsubishi Electric Corporation by various means, 
including the Mitsubishi Semiconductor home page (http://www.MitsubishiElectric.com/). 

•When using any or all of the information contained in these materials, including product data, diagrams, 
charts, programs, and algorithms, please be sure to evaluate all information as a total system before making 
a final decision on the applicability of the information and products. Mitsubishi Electric Corporation assumes 
no responsibility for any damage, liability or other loss resulting from the information contained herein. 

•Mitsubishi Electric Corporation semiconductors are not designed or manufactured for use in a device or 
system that is used under circumstances in which human life is potentially at stake. Please contact Mitsubishi 
Electric Corporation or an authorized Mitsubishi Semiconductor product distributor when considering the use 
of a product contained herein for any specific purposes, such as apparatus or systems for transportation, 
vehicular, medical, aerospace, nuclear, or undersea repeater use. 

•The prior written approval of Mitsubishi Electric Corporation is necessary to reprint or reproduce in whole or 
in part these materials. 

•If these products or technologies are subject to the Japanese export control restrictions, they must be 
exported under a license from the Japanese government and cannot be imported into a country other than 
the approved destination. 
Any diversion or re-export contrary to the export control laws and regulations of Japan and/or the country of 
destination is prohibited. 

•Please contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor product distributor 
for further details on these materials or the products contained therein. 


